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IV. SUMMARY AND CONCLUSIONS 

V. FUTURE WORK 


TERMINAL AREA SIMULATION SYSTEM (TASS) 
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INPUT FOR AXISYMMETRIC MODEL 
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(e.g., RAIN, SNOW, GRAUPEl, OR HAIL) 

O PEAK RADAR REFLECTIVITY OR MIXING RATIO OF 
PRECIPITATION 


2-D AXISYMMETRIC SIMULATIONS 
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1. ENVIRONMENTAL SOUNDING 

2. TYPE OF PRECIPITATION AT TOP BOUNDARY 
(HAIL, GRAUPEL, RAIN ,SNOW) 

3. INTENSITY OF PRECIPITATION 

4. WIDTH OF PRECIPITATION SHAFT 


DEFINITIONS 


• MICROBURST CLASSIFIED AS HAVING AU > 10 m/s AND 
A DISTANCE BETWEEN OUTFLOW PEAKS LESS THAN A km 

t DRY MICROBURST VS. WET MICROBURST 

WET IF 0.01" (0.25 mm) OR MORE IS MEASURED 
DURING THE EVENT 

• A MICROBURST MAY BE ISOLATED, OCCUR WITHIN LINES, 

OR CLUSTERS 

• THIS STUDY WILL CONCENTRATE ON ISOLATED MICROBURST, 
BOTH WET AND DRY 
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HEIGHT (KM) HEIGHT (KM) HEIGHT (KM) 


ORIGINAL PAGE IS 
OF POOR QUALITY 


WIND VECTORS IN VERTICAL PLANE THROUGH 


MICROBURST CENTER FOR 30 JUNE 82 
(BASELINE) SIMULATION 



- 5.0 - 1.0 - 3.0 - 2.0 - 1.0 0.0 1.0 2.0 3.0 1.0 5.0 


RADIUS (KM) 


10 4 0 M 


36 



CROSS-SECTIONS OF STREAM FUNCTION FIELD 
AT 1 MIN INTERVALS FROM BASELINE SIMULATION 



RADIUS (KM) RADIUS (KM) 
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CROSS-SECTIONS OF STREAM FUNCTION FIELD 
AT 1 MIN INTERVALS FROM BASELINE SIMULATION 



RADIUS (KM) RADIUS (KM) 

ORIGINAL PAGE IS 
38 OF POOR QUALITY 






original page is 
OF POOR QUALITY} 


PEAK VALUES VS. TIME FOR BASELINE SIMULATION 
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VERTICAL PROFILE FOR PEAK DIFFERENTIAL 
OUTFLOW VELOCITY FOR 
DENVER 30 JUNE 1982 CASE 



0 1 0 20 30 40 

AU (M/5) 
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VERTICAL PROFILES FROM BASELINE SIMULATION 





42 


( M/S) U < M/S) 


LOCATION OF DELTA 191 FLIGHT PATH 
AND DFW MICROBURST CENTER 



7153 6153 5153 4153 3153 2153 1153 


distance north of runway ( meters) 



7153 6153 5153 4153 3153 2153 1153 


distance north of runway ( meters) 
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COMPARISON OF MODEL SIMULATED PROFILES 
AND ACTUAL PROFILES DERIVED FROM DELTA 191 

FLIGHT RECORDER DATA 



7153 6153 5153 4153 3153 2153 1153 


distance north of runway ( meters) 



I 1 1 I I 1 I 

7153 6153 5153 4153 3153 2153 1153 


distance north of runway ( meters) 



7153 6153 5153 4153 3153 2153 1153 


distance north of runway ( meters) 

ORIGINAL PAGE IS 
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ORrGWAL PAGE IS 
OR POOR QUALITY 
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INDEX FOR WET-MICROBURST POTENTIAL 
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MODEL SIMULATION VS. INDEX FOR WET-MICROBURST POTENTIAL 


I 



SOUNDING 

MODELED 


DEPTH OF 



AU 


GROUND BASED 

LOCATION 

DATE 

(m/s) 

I 

ISOTHERMAL LAYER 

DEN 

30 JUN 82 

42 

37 


DEN 

7 JUL 80 

44 

45 


DEN 

14 JUL 82 

43 

41 


DEN 

5 AUG 82 

41 

42 


DFW 

2 AUG 85 

54 

54 


CHS 

10 SEP 85 

27 

28 


DCA 

4 JUL 56 

23 

33 


DEN 

2 JUN 82 

8 

0 


DEN 

30 JUN 82 

31 

29 

500 m* 

DEN 

30 JUN 82 

21 

9 

1000 m* 


•SOUNDING arbitrarily modified. 


MODEL EXPERIMENTS BASED ON 61 dBZ HAILSHAFT WITH RADIUS OF 
3 km AT 5 km AGL. 
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SENSITIVITY TO PRECIPITATION TYPE AT THE MODEL TOP BOUNDARY 


[RADIUS = 3000 m, Q(Z*) = A. 27 g kg~* FOR ALL SIMULATIONS] 


SOUNDING 

TOP BOUNDARY 
PRECIPITATION 

LOCATION 

DATE 

TYPE 

DEN 

30 JUN 82 

HAIL 

DEN 

30 JUN 82 

GRAUPEL 

DEN 

30 JUN 82 

RAIN 

DEN 

30 JUN 82 

SNOW 

DEN 

14 JUL 82 

HAIL 

DEN 

14 JUL 82 

SNOW 


AU 

WMIN 

AT 

OUTFLOW 

DEPTH 

(ms"1) 


(OC) 

(m) 

42 

-12 

-11 

450 

40 

-15 

-9 

450 

34 

-13 

-8 

400 

23 

-13 

-3 

300 

43 

-18 

-13 

475 

54 

-31 

-6 

350 
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AMBIENT ENVIRONMENT OBSERVED 14 JULY 1982 
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BASELINE MICROBURST SENSITIVITY TO 
PEAK PRECIPITATION RATE AT GROUND 
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PRECIP RATE ( mm/hr) 


(lCfV 1 ) (m/s) (m/s) 
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RADIUS ( m) 



RELATION BETWEEN RADIUS OF PRECIPITATION 
SHAFT, DOWNDRAFT DIAMETER (WD), AND 
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RADIUS ( m) 


BASELINE MICROBURST SENSITIVITY TO 
DIAMETER OF DOWNDRAFT 
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HEIGHT (M) 



-10 -5 0 5 10 15 20 25 

U (M/S) 
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VERTICAL PROFILES OF VERTICAL VELOCITY 
FOR 30 JUN 82 CASE: 

SENSITIVITY TO RADIUS OF PRECIPITATION SHAFT 



- 20 - 15-10 -5 0 

W (M/S) 
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HEIGHT (M) 



HEIGHT (M) 


VERTICAL PROFILES OF PRESSURE DEVIATION 
FOR 30 JUN 82 CASE: 

SENSITIVITY TO RADIUS OF PRECIPITATION SHAFT 



P (MB) 
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DRY MICROBURST SIMULATION: 14 JULY 82 
>EN SOUNDING - MODIFIED FOR 500 M DEEP 



(WH) 1H0I3H 



(W>0 1H0I3H 
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RADIUS (KM) 
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16 !8 km 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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COMPARISON OF AXIAL PROFILES FOR 
TEMPERATURE DEVIATION FOR BOTH HAIL 

AND SNOW CASES 




RELATION BETWEEN MAXIMUM TEMPERATURE 
DROP AND PEAK OUTFLOW SPEED 
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SENSITIVITY STUDIES: MAXIMUM TEMPERATURE DROP 
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AT (deg C) 
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O DEEPEST OUTFLOW WITHIN BURST FRONT HEAD 


CONCLUSIONS 
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O RELATIONSHIP BETWEEN OUTFLOW SPEED AND TEMPERATURE DROP FOR 
SOME OF THE WET-MICROBURST CASES 





! 


co 

l — 
CO 
DC 

DO 

o 

DC 

O 


LU 

_l 

Q. 


< 

O 

I — 
DC 
IJU 
> 


CD 

2 

h- 

O 

< 

DC 

LU 

H 


o 

CO 

0 

H 

5 

3 

1 

CO 

Q 

I 

CO 

O 


CO 
I — 

CO 

DC 

CD 

O 

DC CO 

O t 


O 

CO 

2 

o 

H 

< 


LU 

2 

O 

DC 

> 

2 

LU 

Q 

LU 

DC 

< 

LU 


CO 

q _ 

CO CO 


66 


